Distinction between the three disulfide isomers of guanylin 99-115 by low-energy collision-induced dissociation.
Guanylin 99-115 is a small human peptide hormone with two disulfide bonds. The four cysteinyl residues in this peptide allow the formation of two disulfide bridges in three different ways but only the 1-3/2-4 combination is able to bind to the receptor and cause an increase of intracellular cGMP, while the other isomers are biologically inactive. Using guanylin 99-115 as a model peptide, the aim of this study was to investigate whether it is possible to distinguish the differently bridged isomers directly by tandem mass spectrometry. Guanylin isomers were generated by performing an air oxidation of fully reduced guanylin 1-3/2-4 obtained by chemical synthesis. The reaction product is a mixture of guanylin 1-4/2-3 and guanylin 1-2/3-4 in a ratio of 3:1, but there is virtually no guanylin 1-3/2-4. The two biologically inactive peptides were separated by reversed-phase high pressure liquid chromatography (HPLC). Using low-energy collision-induced dissociation tandem mass spectrometry, it was possible to distinguish unambiguously between the three guanylin isomers. This was possible due to the identification of a large number of fragments with intact disulfide bonds. Accordingly, this strategy of a direct and sensitive analysis should work as well for other peptides, with the potential to determine an undefined disulfide bond pattern.